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ABSTRACT

The results of a study of strange particle production in
charged current GNN'interactions in the Fermilab 15-Ft. bubble
chamber filled with a heavy Ne-H, mixture are presented. Produc-
tion rates and average multiplicities of K°'s and A's as functions

of w2

and‘Q2 are given. The experimental data agrees well with the
qguark-parton model.predictions if a relative yield of 0.06 + 0.02
of K°'s and A's from the charm production is included. Upper limits
for the D meson production are given and the shape of the charmed
quark fragmentation function is éiscussed. Inclusive production of
the K* (890) and I (1385) resonances is considered and it is shown
that only about 5% of the K® mesons and A hyberons results from the

resonance decays. Relative production rates of neutral strange

particles on proton and neutron targets are studied.



1. INTRODUCTION

Strange particles produced by lepton beams can be used as a
probe for the production of charmed particles. Since in the GIM
charm-scheme ! the-charm-to~strange quark transition is favoured ve
expect to see a reflection of charm production in the events with
strange particles in their final states. Non-leptonic decays of
charmed particles have already been recorded in e*e' storage ring
experiments ?, photoproduction experiments’ and VN experiments®.
Signals for semi-leptonic charmed particle decays in N interac-
tions have been reported by us in a previous study of pe events?.
The quark-parton model (QPM)* predicts that essentially all the
charmed particle production in VUN interactions is off of sea
quarks, and therefore, é study of the scaling variable distribu-
tions for inclusive strange particle production can be expected to
give indications of charm production’.

In this paper the results of an investigation of k° mesons and
A hyperons produced in high energy charged current (CC)
antineutrino-nucleon interactions are presented. The inclusive
momentum spectra of neutral strange particles observed in this
experiment have been published earlier®. Here we consider
production rates, average multiplicities, the effects of charmed
particle production and the production of the resonances K'-(890)
and I (1385). Finally, we discuss the relative rates of neutral

strange particles produced in interactions with proton and neuttoh

target.



II. EXPERIMENTAL DETAILS

The data analysis is based on cha:éed current antineutrino
events obtained in the Fermilab 15-Ft. bubble chamber filled with a
36&32-54%Ne atomic mixture exposed to a wide-band antineutrino
beam. A total of 85,000 pictures were taken in the double-horn
focused beam with plug and 70,000 pictures with a bare target sign
selected antineutrino beam. The incident proton energy was 400
Gev.

The film was scanned for all neutral-induced interactions with
twvo or more prongs. About 23,000 events were fully measured and
processed through the geometrical reconstruction program. The scan
efficiency was measured in a partial double scan and a multi‘plicity
dependent weight was assigned to every event. The scan efficiency
varies from 65% for the two-prong events up to +100% for the events
with multiplicity greater than six.

Muons were identified by the External Muon Identifier 3'upp1e-
mented by a large-transverse momentum procedure. The overall
efficiency for muon identification was v92% independent of angle
for muons with momentum greater than 4 GeV/c.! The energy of the
incident antineutrino was estimated using an average correction for
neutral energy loss characteristic of the total sample of events
from this experiment.t? Pinally, the total CC event sample was
required to (a) have a positive muon with momentum greater than
4 GeV/c, (b) be in a restricted fiducial volume (4'17113) and (c)
have the incident antineutrino energy larger than 10 Gev. The
number of antineutrino CC events passing these cuts was about 8200

events.



A subsample of ' charged current events was defined in the
following way. Events having one or more candidates for the decays
Ki» n*x”, A+pn” or i -pn’ associated with the primary vertex were
processed through the kinematics fitting program. Details of the
v° analysis are given in Ref. 8. Each v° was then weighted to
account for the geometrical detection inefficiency, neutral decay
modes (including lost KZ's) and scanning and processing inefficien-
cies. The average weights obtained were 3.9 for!(g, 2.0 for A and
2.2 for ;. Observed raw and corrected numbers of the V° CC events
in various channels are given in Table I. Since charged strange
particles are not effectively identified, the variousK and A

channels contain contributions from the associated production of

neutral strange particles with the charged ones.
I111. EXPERIMENTAL RESULTS
3.1 Production rates and average multiplicities

The total number of charged current V® events corrected for
the experimental inefficiencies, decay modes and potential-lengt:r
selections is equal to 1320 * 79 events. Normalized to the total
CC event sample this leads to a total V° event rate of 0.16 + 0.0l
for E_>10 GeV. Event rates forvarious Vv® channels are given in

v
Table I. For inclusive yields of K® and A we have:
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Ry = (W »u* K°x)/ (3N ~u* x) = 0.164 = 0.009
R, = (YN +u"2x)/(5N »u¥x) = 0.063 » 0.004
Ry = (VN +u’ax)/ (o8 +p* R®x) = 0.38 & 0.03

These rates are compared to the strange particle yields obtained in
other neutrino and antineutrino experiments in Table II.

since the charged KR's are not identified it is not possibie to
determine the single strange particle production rate in our data.
However, we may estimate the number of AS4Q events which contain a
A by assuming equal rates for the AR® and ax* (associated) produc-
tion. With this assumption we obtain the A production rate in the
4S=AQ processes of (1.1 * 0.7)% of the total CC sample. fhis value
is compatible with the QPM predictions of w43 for the total single
strange particle production in VN interactions obtained using our
experimental conditions and the guark densities of Ref. 17..

In principle, the average strange particle multiplicities may
be functions of both Wz and Qz, where W is the total hadronic
invariant mass and Q2 is the square of the four-momentum transfer
between the incident antineutrino and the outgoing muon. The w2
dependence of the K® and A nultiplicity is shown in Fig. 1l(a,b).
For comparison, data from neutrino-nucleon'® charged current
interactions are also plotted in these figures. A strong rise with
wz is seen for both K° and A multiplicities and a logarithmic para-

2

metrisation of the data over the range 2<W <200 Gev2 for K°'s and

2<w2<100 Gev2 for A's yields



<ng> = (=0.068:0.017) + (0.09420.009) 1nw?

<ng> = (0.00820.012) + (0.024+0.005)1n0>

with x2/ND=17.4/10 for R° and Y2/ND=7.5/9 for A data. A fit to the

1/2

expression <n>=a + bW (Ref. 16) gives the following results

<ng> = (-0.250:20.033) + (0.220:0.021)W1/2

<ng> = (-0.029:0.019) + (0.052+0.011)W}/2

vith x2/ND=13.0/10 for R° and X 2/ND=7.7/9 for A data, respectively.
It is apparent that the behaviour of <ng> and <nA> is similar for
both YN and VN data.

In Pig. la we also present the W2

dependence of <ng> for K°
mesons with 2>0.3 where z is defined for an individual hadron h by
z = Bh/v vhere E; is the energy of hadron h, v is the total ha&ronic
energy in the laboratory system. This selection is applied to
remove most K°'s associated with the target fragmentation region.
We can see that there is no clear dependence of <ng> on Wz. This

is in agreement with the vp data in the current fragmentation

regiont®.



In Fig. 2 we show the neutral strange particle multiplicities
as a function of Q2. The R° and A data give indication of a slow
increase in the mean multiplicity with the increasing Qz. The
increase might be related to the strong w2 dependence of the ve
multiplicities as observed above. To check this we present the
vilues of <ng> and <n,> as a function of Q2 in Fig. 3(a,b) for two

Hz regions: w2<20 Gev? and w2>20 Gev2. With these wz

selections
no significant dependence of <Ry on 92 is observed.

The behaviour of the mean K° multiplicity in the current frag-
mentation region (z>0.3) is shown in Fig. 2a by open data points.
Within the 1limits of statistics, our experimental data are
consistent with no dependence of Q2 in agreement with the vp
data!®*. The absence of a Q2 dependence i{s expected in tbe quark-

parton picture of quark fragmentation.
3.2 1Indirect search for charm effects

In the QPM the main part of the antineutrino-nucleon cross
section comes from valence quark scattering and the cross section
therefore has a y-dependence, do/dy « (l-y)z. On the other hand,
charm production occurs only off sea antiquarks and should be
concentrated at low x and have a flat y-distribution. Here x and y
are the usual Bjorken scaling variables (x=0?/2uv, y=V/Ej). Since
charmed particles decay primarily into strange particles, one can
use strange particles as charm triggers. Then one can look for an
excess of K°'s and A's with respect to the ordinary single and
associated strange particle production at low x and large y. The
inclusive particle spectra integrated over x and Y, on the other
hand, are expected to be insensitive to the effects from charm

production.



The antineutrino charged current differential cross section

off an isoscalar target can be written in the QFM as
oy (X,¥) ¢ (urd) (1-3)2 + (0+3+25)

vhere u, d, u,.. are the quark densities xu(x), xd(x), xu(x),...
for the corresponding quarks in a proton, as given in Ref. 17 (we
negiect the contribution of charmed quarks in the sea). Thus, we
can identify the various contributions to the total V°(R° andA )

production as

(a) Non-charm single v° production, o,

oa(x,3) + sine, {(u+d) (1-y)2+28}

where the first term comes from the u +s transition and the second
term from the s+ u transition (the v° is then combined from the

left-over s guark in the ss pair).

(b) Charm-induced v° production, o

o3(x,y) + sinzec (vbd) + 4s coszqc
vhere the first term comes from the d+ ¢ transition and *-e second
from the s+ c transition (a factor 4 appears because in this case we
expect two strange particles: one from the charmed partiéle decay

and another from an s quark in the sea).



(c) Finally, we must include the associated ss production.
We assume that this . cross section, Oqr Can be written as a
product of two terms, one which has the same x and y dependence
as the total CC cross section o} and one which has a logarith-

mic W2 dependence, i.e.
g (X¢¥) © oy (x,¥){ a+b+ 1w’}

The parameters a and b were taken from the K° and A production in
non-weak processes'®. The final results are not strongly affected
by the choice of these parameters.

Then we introduce a set of functions of the scaling variables,

x and y
fi(t) = ffoi(t,t') E@(E)Gi(E,t,t')dEdt'
P (t) = Ei(t)/E3(t); ixl
mi(t)dt = 1; i'l, 2’..4

where t is either x or y (t' is either y or x). Here $(E) is the
relative antineutrino flux obtained from our CC data and ei are the
step-functions which take into account the experimental selections
and threshold effects.

We can now write the v° multiplicity in the following form:

Lo}
g'g%c?;/fg_: = ‘"g"'z‘” + ‘"‘3,”'3“) + ‘"X’FU“



-10-

where N(vo) and N(CC) are the numbers of v®'s and charged current
events, respectively, and <n¥> is the partial average v° multipli-
city from the production source i, integrated over entire x and y
regions. We have used the above expressions to make a simultaneous
f£it to our ‘experiment x- and y- distributions. The results are
Qhown in Fig. 4a and 4b, where the solid lines represent the
results of the complete fit and the dashed lines show the non-cham
part of the fit. Because the shapes of functions F, and F, are very
similar in the central regions of x and y, the average v multipli-
city from the single production <ng>, was used as a fizxed
parameter. * The value used was obtained with an assumption that the
charged and neutral kaons are produced with an equal probability
and that the number of A's and £%s is approximately equal to the
number of £¥'s. The QPM then gives, with these assumptions, <ngx=
0.021.

The fit with the charm term gives a value of xz/ND=21.0/17
which corresponds to a probabi}ity of P(xz)z 23%. This }esult
should be compared with P(xz) + 10”4 which was obtained by fitting
the data to the same form without the charm term. Thus ve see that
the observed behaviour of the average v° multiplicity as a function
of x and y can be described by the QPM where the charmed quarks are
produced off sea quarks and decay into strange particles according
to the GIM mechanism.

The fit predicts that the total cham contribution to the &°

and A multiplicity is

<n§> - 0.06 ¢+ 0.02
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If we assume that the K°'s and A's represent about one half of the
total strange particle production rate, the total average strange
patti.cle multiplicity due to charm is 2:0.06. Finally, since charm
producticn results in two strange particles per event, we multiply
the strange particle multiplicity by 1/2 to obtain the cham
cbnt:ibution of 0.06 £ 0.02 to the total charged current cross
section. This 6% is compatible with the observed ute” rate in this
experiments . |

3.3 _Charm fragmentation

Models describing hadron production in the deep-inelastic
reactions are based on the idea of quark fragmentation?. To
obtain predictions for the strange particle production in these
models one has to know the shape of charmed quark fragmentation
functions. Here we use our data on inclusive K° production in the
high z region (2z>0.3) and compare them with the QPM predictions.

The inclusive K° cross section for the current fragmen.tation

region (2>0.3) is given in the QPM as

3
a———q—,gyd, = G:"B { (u+d) (1-17)2 [coszacbg(zhsinzecr):(z)] +
+ (u+d) [coszﬂcD%(z) +sin20cn§(z)] +

+ 28 [coszecné(z) + sinzﬂcl)%(z)] }
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vhere u,d,..s are quark densities (see Sec. 3.2), Dg (z) is ths
fragmentation function of a quark q into the K° meson and 8c i=s tha
Cabibbo angle. Our data do not allow us to determine the four
fragmentation functions in the above formula. However, in the
cegion x>0.3 the antiquark densities are negligible. Normalizing

to the total charged current sample, we have for the region x>0.3.

dn 2

1 2 R . K
REE dz = cos ech(z) + sin OCDs(z)
vhere N.. is the number of charged current events and n is the
number of K° mesons.
Using our data in the region x>0.3, 2>0.3 we obtain

[coszecng(z) + sin®

W

.. 8oD5(z) ] dz =0.068 + 0.011
This number agrees well with the value of «+ 0.075 deduced from tle
measurements of D§(z) and D§(z) in a recent ep experiment!?.

Next we use our Inclusive K6 data to search for the effects of
charmed particle production. The z-distribution of the K©%'g
obtained by integrating the differential cross section over the
entire x and y region is not sensitive to the charm term. This
insensitivity is due to the only + 10% over-all contziSution froa
sea antiquarks in the total cross section. Therefore, we have
studied the inclusive x° yield as a function of x and y in the

current fragmentation region (z > 0.3).
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2ecD‘; we use the result obtained

For the term coszecng + sin
above from our data and for the D%(z) fragmentation function we
take the function determined in an ep experiment®. The only
unknown quantity is then the charmed quark fragmentation function
D%(z). This function should describe a two-step process where the
cﬁarmed quark first dresses itself into a charmed particle. The
charmed particle then decays into the observed final-state hadrons.
For our calculations we have assumed that these intermediate
charmed particles are all D(1860) mesons, D or B°, and that the
observed K° mesons come from the subsequent D(1860) decays.

Calculation of the charmed quark fragmentation function, D%(z)
is related to the knowledge of the fragmentation function for a
charmed quark into the D (1860) mesons, Dg(z'), where 2' is the
fractional hadronic energy of the charmed meson, and the decay
kinematics for the various D (1860) + K° + X final states. For
D%(z') we have tried both a constant form and an - exponential,

e'gz;,which were suggested by Lai?® to provide a reasonable descrip-
tion of previous dilepton data. For the D(1860) + K° + X
branching ratios the existing experimental data ?! supplemented by
theoretical predictions?? have been used. Finally, we have used
phase space calculations for D meson decays into K°'s.

Results of the above model, modified to meet our experimental
conditions and the antineutrino energy spectrum, are shown in
Fig. 5 where we present the K2 mean multiplicity in current frag-
mentation region as a function of x(Fig. 5a) and y(Fig. 5b). The

model predictions are shown with a flat charmed quark fragmentation
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function (solid curve), with an exponential fragmentation function
{dashed 1line) and without the assumption of charm production
(dotted curve). The data have a strong predictive strength in the
small x and hignh y regions and they are clearly inconsistent with
the no-charm hypothesis. Because the statistics are limited we can
not exclude either of the two charmed quark fragmentation
functions, but there is an indication that the flat function

describes the experimental data better.
3.4 Inclusive mass spectra

Using our results above, we should expect a rate of v 6% for
charmed particle production in UN interactions. Therefore, it
night be possible to see signals from charmed particle production
iﬁ the effective mass distributions. A large number of competing
charmed particle decay modes could, on the other hand, dilute the
signal in any separate decay mode as well as the combinato£1cs in
the high multiplicity events. We have searched for evidence of D
and B° production in the inclusive K° sample by studying the
relevant invariant mass distributions.

The K%~ invariant mass spectrum is shown in Fig. 6a. No
signal is apparent near the D (1868) mass in this distribution. A
background estimation by a polynomial fit resulted in the following

upper limit for the D (1868) production in CC interactions:

SN » u'D"x,D” > K%r”

= - <0.2% (90% c.l. upper limit)
VN » p X
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The K°%¥%~ effective mass distribution is presented in Pig. 7.

There is no apparent signal from the b°(1863) decays. Using the

same procedure for background estimation as before ve obtain the

-

following upper limit for D°(1863) production:

= +=04 RO o_+_-
WouDXD >R 3T 0.3 (908 c.1 upper limit)
W +» p'X

Both these results may be compared with the p*and D° rates obtainea
in VN interactions: 0.1 + 0.1% for pt production® and 0.40 + 0.15%
for D° production??, respectively. By using the previously
measured D~ + K%x~ and B° » K% s~ branching ratiogt! of +1.5% for
D and .4.4% for D° we obtain the upper limits of +13% for total D
production and +7% for total B° production in antineutrino-nucleon
charged current interactions.

The K°r~ and K°n’ invariant mass distributions are presented
in Pig. 6a,b. A signal from the k" (890) production is seen

*+ is seen (Fig. 6b). To éet an

(Pig. 6a) but no evidence for K
estimate for the K"(890) production rate we simulate non-resonant
k%%~ background by randomly associating K° mesons with negative
pions from different events which were required to have approxij
mately the same hadronic energy as the K® event. The resulting
background distribution was normalized to the K°%x~ mass spectrum in
the mass region outside the K*—mass (solid curve in Fig. 6). The

LIS - -
following inclusive production rate for K (890) » k%" in cc m

interactions was obtained:
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W« p*k*7(890)+x,8" 7+ KOr"

= > = (0.81 + G.34) %
wVN +» u +X

This value is close to the K’+(890) production rate obtained in
neutrino interactions??,

The effective mass distributions for the combination Ax" and
AI+ are shown in Pig. 8a and Fig. 8b respectively. We observe a
strong signal from the £ (1385), but there is no indication of the
z*(1385) in the ar* mass spectrum. This behaviour is also observed
in Vp interactions? and the opposite to that is seen in vp
reactions!?, By using the same procedure for determination of
non-resonant background we obtained the inclusive z-(l385i — AT

yield in UN CC interactions of

- PR - -

N + ptrT(1385) +X, £~ -+ Ax
£ = (0.30 + 0.19) $
N + pt ox

which is again in a good agreement with the E+(1385) production
rate obtained in neutrino reactions??.

Taking into account our dat; on the K® and A inclusive produc-
tion rates we obtain that only 5 & 2% of the K° mesons and A
hyperons results from the decays of K*'(BQO) and £7(1385)

resonances, respectively.
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3.5 K2 and A production on proton and neutron targets

fhe study of neutral strange particle production in anti-
neutrino interactions on proton and neutron targets separately can
add to our understanding of the di-quark fragmentation processes
and the nucleon structure. Measurements of the A production are
particularly important because A hyperons are the only baryons
which can be identified with a high efficiency. Moreover, almost
all A's are produced in the target fragmentation region®.

Separation of the v° production off a proton and neutron
target is based on the total final state charge. The details of
this separation procedure have been described elsewhere!®. This

method gives the following results:s
<nP n
ng> = 0.18 + 0.02; <ng> = 0.11 + 0.02
<nf> = 0.07 £ 0.01; <nj> = 0.05 + 0.01

where <n§{2§> is the average multiplicity of K° mesons (A hyperons)
produced in Vp (Vn) charged current interactions. The obtained
results of K° and A production on the proton target are in a good
agreement  with the similar data obtained in Vp interactions (see

Table II).
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In Fig. 9 we present the xp dependence of the ratio Rz/n

the K°'s (Fig. 9a) and A's (Fig. 9b) where xp is the Feynman

for

scaling variable Xp = 2p£/w and RY = <n$>/<n3>. Here p; is the

p/n
hadron momentum along the current direction in hadron center-of-
mass system. There is no significant dependence of this ratio
versus Xp for both K° and Adata. For the whole Xp interval we have

the following results:
RE, =1.60 + 0.32
p/n - :
A =
Rp/n 1.51 + 0.33

To remove possible quasi-elastic particle production we have made
the selection wz > 10 Gevz. The results for the forward and back-
ward c.m.s. hemispheres are shown in Table II1I. Within errors, the
K° multiplicity is the same for the proton and neutron targets and
for the forward and backward directions. .

The experimental result for the A's in the target fragmenta-
tion region (xr<0) is unexpected i& the naive QPM because in vp CC
interactions the spectator di-quark system consists of a (ud)-pair
and in Vn CC interactions of a (dd)-pair. Therefore, it should be

easier to produce a A hyperon in V interactions off protons than off

neutrons. Our result RA = 1,16 + 0.32 for backward A's does not

p/n
agree with these qualitative expectations.
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IVv. SUMMARY

We have performed a detailed study of neutral strange particle

production in charged current VN interactions. The major results

can be summarized as follows:

(1)

(2)

(3)

(4)

(5)

The over-all yield of the CC events with neutral strange
particles is 0.16 + 0.01. The inclusive K® and A produc-
tion rates are 0.164 z 0.009 and 0.063 2 0.004,
respectively. The single A production is estimated to be
1.1 + 0.7s%.

2 dependence of average K® and A multiplicity is

The W
well described by a logarithmic form (a+b-1nw2) or a

power-law relation (a+bW1/2). We see no significant Q2

dependence of <ny> in the regions W2<20 Gev2 and
W2>20 Gevz.
The average K® multiplicity does not depend on Wz_or Q2

in the current fragmentation region (z>0.3).

In the QPM framework our v° data are consistent with the
charm hypothesis. Fitting <ny> as functions of x and y,
the K° and A ‘multiplicity from the charmed particle
decays is found to be 6 * 23. This result is consistent
with dilepton data obtained in this expeirment.

The K® data in the high z region (2>0.3) are in agreement
with the QPM prediztions with a flat charmed quark frag-

mentation function.



(6)

(7)

(8)
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The upper limits for D = K%~ and B° +-K®n*n” production
rates are estimated to be 0.2% and 0.3%, respectively.
There are signals from K*'(BQO) and I (1385) resonances
in the effective mass spectfa. The observed relzative
yields are 0.81 s 0.34% for K~ +K°1” and 0.30 + 0.19%
for £~ +» A®n~ which are in an agreement with the R** and
tt rates obtained in neutrino interactions.

The ratios between K%'s produced off proton and neutron
targets in the W2>10 Gev? region are 1.26 + 0.49 (xF<0)
and 1.49 + 0.37 (xP>0). The value of this ratio for

backward AN's is 1.16 *+ 0.32, and does not agree with

expectations derived from the naive QPM.
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TABLE I

CHANNEL OBSERVED CORRECTED PRODUCTION
EVENTS EVENTS RATE
N - u'ROx 276 448 + 125 0.055 & 0.015
N .ufax 229 301 @ 42 0.037 &+ 0.035
w Lutix 7 16+ 5 0.002 = 0.001
N -+ ROR x 23 343 2+ 71 0.042 + 0.03%
N +u AKX 28 212 + 40 0.026 + 0.035
IN »utvPx 563 1320 ¢+ 79 0.162 ¢+ 0.010




-26-

TABLE Il
COMPARISON OF THE INCLUSIVE STRANGE PARTICLE

PRODUCTION RATES IN DIFFERENT v AND v EXPERIMENTS.

this exp. 0.16 = 0.01 0.06 + 0.01 0.38 = 0.03
wNi? 0.14 + 0.02 0.05 ¢+ 0.01 0.37 ¢ 0.06
vpt? 0.14 &+ 0.02 0.06 + 0.02 0.40 + 0.11
vpts 0.15 *+ 0.04 0.06 + 0.02 0.40 ¢+ 0.16
vp!s 0.15 = 0.02 0.04 + 0.01 0.30 ¢ 0.07

TABLE III

NEUTRAL STRANGE PARTICLE PRODUCTION ON PROTON

AND NEUTRON TARGET, W2>10 GEV2.

E 4
Rg/n' <ns>/<n3> xp<0 xp>0 )
ng/n 1.26 + 0.49 1.49 ¢ 0.37
A
Ro/n 1.16 = 0.32 -

)Out statistics do not allow us to give a result for

the A's in the region xP>0.
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Fig. 1ls Average multiplicity of K%'s(a) and A's (b) as a function

of wz. Solid and dashed lines represent the results of
the logarithmic and power-law fits, respectively,
described in the text. The neutrino-nucleon data are
also shown. The open data points give x° multiplicity in

the region z > 0.3.
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Fig. 4: Mean multiplicity of V°'s (K®'s and A's) as a function of
x(a) and y(b). Solid curves result from the fit with the

charm term (see the text). Dashed lines show the non-

charm part of this fit.
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rig. 52 The x(a) and y(b) dependences of the K° mean multiplicitz
in the current fragmentation region z>0.3. Dotted lines
represent the QPM predictions without charm, dashed lipes
give the predictions with an exponential charmed quarx
fragmentation function and solid lines with a flat

charmed quark fragmentation function (see the text).



-32-

v T v I v ™

i

.o a)

240l K {890) ]|
> }
g 160} R
N 120} -
o
£ 801— ]
o
(&) 40._ -

C 1 i | S 1 " A 0o.o
Q75 LI5S  1.55 .95 235

M (K°r-) GeV/c?
L3 ** A T ) 4 1 ‘ N 1 b)'
>200F  K"(890) .
= |60} l -
@
Q: 120} -
‘g 8Q}- -
o 40} _
ol 1 et PN ) P 0
075 LIS 155 195 2.35
M (K°7+)GeVie?

Fi1G. 6

Fig. 6: The invariant mass distribution for K°x~ (a), K°x*(b). an
estimate of the béckground is shown by the solid curve.

In Fig. 6, 7 and 8 weighted combinations are presented.
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Fig. 8: The effective mass spectrum for Ax (a), art(b). The

solid curve represents the estimated background.
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Pig. 9: Relative production rates of K°‘s(a) and A's(b) from CC
interactions off proton and neutron targets as a function

of Xp.



